T2 7EE BEWE
[7 TR +S5H FE]

211 o< x5

FR2AFER—IN—HYALAIURNARY—)LIEEE (B4ER)

BT EMEEER



TTANZINME BR

1. DEERER

PEE T A R— ey
21 (] =~%2H2 IR IR - T EEHEALE - K08 55} 2 R
33 [fbF] EEROERK 7 INBEHRAF « ) T - =R B0 - AT RES T Tifi
11 (%] 7— ) = fsk FRIE T - SO0 - KRR D& J Al
42 (E7) R DR A ARSI A - 5 W0 AR B - R A PP
51 [#%] KR LR S REOHEMERE T2 TP AT - 111 A AR, 1 H

[(E] # > 7 ic Aok BEESy RRMvasry hD .
25 B R P B8 - AT — 2L+ 111 v 7 - LR A e e R
TR o> BR

2. RAF —Evay

(%0505 )

PEE T A R— ey
12 FA T —DNK SRAZEHT -/ NBF IR - T IR - MRAL S Jiki
13 A% o ek AR T PR TG A - T E

(35587 ]

BEE F—= A rN— g
22 A= — O & OBk S VAT - R TR - AR xR
23 WEFEZ S BI )RR - 4 72 D 36 - R IELCHR - 78 FHi 1 i
24 ZALERIZ E S LTl B o TRER I ILRRE WA 7D - LN 32 {22 K

(15 5]

PEE T AL 7N— ey
31 D HE AU - B PR - B IRE ER i [id]
32 H—RF ) Fa—T ~OPkEk TR - LU PN - 2 - = s a AR
34 VR —VEE % HEMEAL - REIRT 72D Zx - BT EF 2 1 - S AR BLIR ik
35 MBEILKRDBEEZD GRS ) | B TG 2 - AN 3 B
36 FRZK O pH & FHBRZ - I B 2877 - FH ' 1B FAJR
3T | BEOSRB AR D L, FE SRS SR« A AR AR - 1L P (AT

(44578 ]

P T—= AL IN— fRiEH
41 =R LRSS il A FEZER L
43 T E D RO AREE R - Ve 22 A FHH

44,45 | EIRMXIZAERT 2 X X0 OB T 205 e RITHF - FERE<G - 1L - BA
SREASE AR AR R IR R
46 EENHIXIC A BB 4 A LA D720 T SR LA LB L

(#1255 ]

P T—= AL IN— fRiEH
52 HARDHED 53 Hr PRAACA, - A H - 33 (1135 - LR A H




1. HEE#FE

21 | a~&ED
2532 KEFHEA 2520 FFI#HEAE 2604 KIEHE
¥ FORLEZDa~EHYET 272010, avBRLE D&M ZH AT, FIOIZEECTHBOENav M OBV a<&2/EY | FE
B | REVIvOIEINELSEBI LN -T, LALEROHFICIERIENRRNZD, _AT L —REffi>CavE2RL I THES
HEZEY, BOABOa~vDIIONRLELIEEEIEL, kBT~ DR OBEIOMEN, 2~ DOREEERFFES KT D0
MEF S HIZNOREL 72 N E<KEIHZ e 2 FEFEL T,
21 | Exploring the top (Physics)
2532 Yuta Mizuno 2520 Ryusei Serizawa 2604 Hayato Oga
We studied about the conditions of the top to make the one spin longer. First we created two tops one has a heavy
. frame and another one which has a light one.And we found that the heavy one spins longer.But our experiment is
* not accurate.So we did another experiment in which we turn a top with the same force using Beyblade machine.And
we found that a heavy frame top spins longer than a light flame one.Finally we did another experiment about a
weight position on the frame of a top, measuring its rotary time.We found that the top spins longer when the
position of the weight is farther from the axis.
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33 | Composing medicine (Chemistry)
2507 Sohei Oguri 2525 Tomoha Fujikawa 2531 Kanta Mio 2610 Kensuke Kimura
23R | We aimed at composing ethenzamide. It is one of ingredients of painkiller that is used for the relief of fever,
headaches, and other minor aches and pains. Finally, we succeeded in taking a small amount of ethenzamide from
salicylamide produced by methyl salicylate.
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11 | Fourier series (Mathematics)
2523 Chiaki Nakashima 2529 Hikari Hori 2626 Natsuki Nagaya
We are interested in the formations of the Fourier series.First, we learn the basics in the textbook.And we illustrate
HLER | triangle wave, saw-tooth wave, and a rectangular wave using the formula of Fourier series.There are many waves in

our life, for example, an electrocardiogram and voice wave.They are changing complex waves.However, they can be
displayed in Fourier series if they are partially smoothed.That is, those waveforms are a combination of sine waves

and cosine waves.
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Nostoc commune (Biology)

2518 Yuki Suzuki 2540 Asuka Yoshida 2615 Taira Gobara 2627 Shizuka Naruse

We made an experiment about water-absorbing power of Nostoc commune and its tolerance to acid and base.At first,
we measured the amount of water that dry Nostoc commune absorbed during a certain period of time.As a result,
1.0g of Nostoc commune absorbed 7.4g of water on average.Second, we dropped acid liquid and basic liquid to Nostoc
commune and observed it with a microscope.As a result, there has been a bigger change when we dropped strongly
basic liquid and highly acid than weakly basic liquid and mildly acidic.Finally, we used immediate acid in order to

eradicate Nostoc commune.As a result, we found that boiling water and acetic acid have a killing effect.
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Study to calculate solar life from a rise in water temperature (Earth Science)

2530 Tomoya Machino 2636 Yuya Yamaguchi

The sun has a big influence on the global environment.And, we wonder how long the sun would remain as it is. So,
we checked a solar composition.Through this, we found that the energy is generated by fusion reaction, in which the
hydrogen atom is changed to a helium atom.We have calculated the time when the sun completed its life, which
means the end of the reaction.We conducted an experiment to determine the quantity of the solar energy.We
determined the quantity of solar mass defect.The solar constant was 1615.21W/m2.In other words, the life of the sun

is 8.55 billion years.
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A relationship between the volume of water in the tank and the flying distance of the plastic bottle rocket (Physics)

2605 Tetsushi Ono 2506 Kazuma Umemura 2537 Ayumi Yamada 2640 Masaya Watanabe

We examined the optimum volume of water in a tank to increase a plastic bottle rocket flying distance. We launched
a plastic bottle rocket on condition that we didn’t change anything but the volume of water. From this, we examined
a relationship between the volume of water in the tank and the flying distance of the rocket. We did the
experiments again and again, and finally found out that the optimum volume of water in a tank was 500ml.So we
understand that the flying distance is deeply related to the conservation of momentum and gravity. However, we
have other conditions to check. For example, the shooting angle, the rocket’s shape and so on. So, we would like to

examine these conditions and find out the best condition to fly a plastic bottle rocket.
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Euler’s Formulas

2504 Keito Itoigawa 2508 Izumi Ono 2515 Kohei Shimozaki 2629 Koji Hayashi

Euler’s formula is said to be a beautiful one.We proved it in two ways.First we work on Taylor expansion,and
then,sinx and cosx.We can prove Euler’s formula by comparing the plus or minus, and arrange them using complex
numbers.In the second way we apply complex plane.We can get equality of an Euler on complex plane.And it’s
possible to get Euler’s formula by changing some 6.Last we found that it’s possible to express a Trigonometric
function by an index function with Euler’s formula.
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Research on the ratio of the circumference of a circle to its diameter

2535 Keisuke Morishita 2616 Yutaro Goto 2639 Akio Wada

[T}

The ratio of the circumference of a circle to its diameter is “n”.mm is an irrational number.

We were interested in how to calculate m.Many mathematicians tried to calculate m so far.First, we show four proofs
from their ideas. They are Monte Carlo method, Buffon’s needle problem, Wallis’s formula and Leibniz formula.And
then we experiment these proofs using sesame seeds, toothpicks and computer.In case of toothpicks, we throw them
to a sheet of paper drawn parallel lines, and count toothpicks on lines.If we calculate with the data, we will be able
to get the approximations of m.Though we need more experimentations, we can calculate the approximations of o
through these ways.
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Relationship of structure parts and the volume of the loudspeaker

2533 Kaito Minoshima 2539 Tatsuki Yuto 2609 Ryoya Kimata

We broke the loudspeakers into pieces to find necessary structure parts of to check their interior structure.Those are
coils, magnets and vibrating surfaces.We made another loudspeaker for the experiment based on those findings.We
compared the volume of sounds. We changed reel numbers, thickness, and diameter of the coil. And we changed the
strength of the magnet as well.Finally, we found out the best way to make the loudspeakers sound loud.They should
have a large diameter and a coil with many reel numbers and thin and a strong magnet.
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To improve sound insulation chavacteristics

2602 Keita Ichikawa 2512 Natsumi Goto 2516 Shintaro Suzuki 2617 Yusaku Shinoda

We carried out three experiments to improve the performance of insulation.In the first experiment, we examined the
relationship between sound insulation and materials of soundproof walls, and found that the higher the density of
soundproof walls was,the higher the performance of sound insulation was.In the second experiment, we examined
the relationship between the shape of sound proof walls and sound insulation, and the result showed that they had
nothing to do with each other.In the third experiment, we examined the relationships between soundproof wall and
the frequency of sound source, and found that it was necessary to consider the natural frequency of the soundproof
walls to improve the performance of sound insulation.
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Principle of the breaking ball

2522 Kanta Tsuchiya 2527 Ryoma Furuyama 2613 Emiri Koketsu 2635 Nanaka Yamauchi

First, we tried to find out the reason for a breaking ball. So, we examined how a breaking ball spins and curves by
throwing it.Next we examined the relationship between fluid motion and the movement of objects in the air and
under water, using cylindrical objects and spherical objects.The result showed that the object moved towards the
faster flow of fluid. Further, we calculated the difference of pressure between air and water from the values of the
density of air and water by using a law of hydrodynamics, called Bernoulli's theorem,which is related to the
pressure, speed and density of fluid.From these things, we were able to explain the experimental results that
spinning objects curves more sharply under the water than in the air.
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Snow crystal

2606 Shuhin Kachi 2528 Yu Hoshin o 2618 Tomoya Shimasaki

We reproduced the generation of snow crystals carried out in 2013 and experimented for the purpose of solving the
question about where the crystals were generated. We succeeded in generating snow crystals by lacing a hair
through a plastic bottle as a crystalline nucleus, putting water vapor in the plastic bottle, and cooling it. And we
almost established the condition of the generation of crystals. The crystalline nucleus is necessary in generating
snow crystals. The crystals can be generated when water vapor is cooled and condensed into a solid state. Such
things as dust in the air are crystalline nucleuses in the natural world.
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The experiment on Carbon nanotube

2510 Ren Kato 2536 Kouki Yamauchi 2603 Tomoya Inagaki 2633 Akihiro Mitsuhara

We became interested in Carbon Nanotube. Then, we tried to generate Fullerene and Carbon Nanotube, which are
allotropes of carbon and we did an operation called Arc Discharge. First we filled the inside of the container with
helium, which is rare gas, did Arc Discharge and generated some soot which contains Fullerene. Second, we melted
it in toluene, filtered this solution and observed a change of this filtrates. Its color changed into light yellow.
Therefore, we thought that Fullerene generated little.
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The luminal emission of light

2513 Yuika Goto 2612 Natsumi Kumazaki 2619 Ayano Shinno 2621 Rina Suzuki

We got an interest in chemiluminescence caused by liminol reaction. Our aim is to emit light more strongly and for a
long time. We changed the density of the catalyst, hexacyanoiron acid potassium.

As a result we found that the lower the density of the catalyst is, more intensely and long the light emits.Then, we
changed the density of hexacyanoiron acid potassium from ore to nine percent. We used a luminoneter at that time
to measure the intensity and brightness of the light accurately.We got the similar result, and we found that the light
emits more intensely and long if the catalyst’s density is low.
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The Changing color of sparkler

2505 Airi Ito 2526 Riko Fujikawa 2607 Mizuki Kato 2630 Manaka Hiramatsu

We made a sparkler. We tried to change the color of flame by the flame reaction and make the combustion time
longer. Then, we did four types of experiments. On the first experiment, we made basic gunpowder and burned.
While on the second experiment, we added Al to the basic gunpowder and burned. We added BaSO4 to the basic
gunpowder and burned on the third experiment. On the final experiment, we increased the amount of KNO3. As the
result of these experiments, the color of flame changed on the third and final experiment. However, in all
experiment, the combustion time was very short.
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pH value of the rainwater

2502 Yoshihiko Izawa 2614 Taiki Kono 2632 Masahito Mamiya

We investigated environmental pollution, particularly acid rain. First, we measured the pH value by neutralization.
Then, we measured pH value and the concentration of nitric acid, phosphoric acid of the rainwater by a pack-test
(that is a kind of water quality measuring instruments). As a result, we found that the collected rainwater was
definitely acid rain. In addition, we found that the causative agent’s valence of ion was likely to be divalent, and its
degree of ionization was likely to be one.
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ahow to decompose sugar efficiently ?

2601 Sayaka Ikeda 2511 Hiyori Kamiya 2637 Ayame Yamada

Plants contain cellulose.We use cellulase to decompose the cellulose into sugar which becomes raw material for
bioethanol.We tried to find the most efficient way of decomposing the cellulose into sugar.We focused on the relation
between "the culture time" and "the concentration of cellulase".As a result, we found that the sugar increased in
proportion to the length of time.On the other hand, even when we increased the concentration of cellulase from 2%
to 10%.Therefore, we can say that a fixed amount of cellulose has the limit to be decomposed into sugar.
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Luminous moss

2501 Atsushi Ando 2503 Yuya Ichioka 2611 Sota Kusakabe

We got interested in Hikarigoke , which is a natural monument that inhabit Mt.Kasagi .It is located to the north of
Ena high school . We saw what is needed in order to continue to breed and inhabit .First, we made culture fluid. we
used various medicines. We gathered luminous moss in the Kasagi mountain range top and carried out a cultural
experiment. The experiment was failure.
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Plant cultivation without soil

2519 Ayami Sunaba 2521 Wakana Soga 2628 Shoya Hasegawa 2631 Ryuichi Hirose

In order to use plants as a part of interior of the room, we cultivated plants by using four materials contained water
instead of soil.We found the plants grew better with artificial salmon roes and agar than the other two
materials.Furthermore, we add fertilizer to artificial salmon roes and agar in order to check whether there is a
difference in appearance and growing speed of the plants.
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Study on heredity of the Japanese killifish inhabiting Ena

2514 Mayuko Sasaki 2524 Sakura Niwa 2538 Shioji Yamada
2608 Mimori Kito 2623 Sachiho Tozawa 2624 Miho Tozawa 2634 Moeri Miyaki

A research group of Niigata University science analyzed the mitochondrial sequence cytochrome b.According to its
research,Gene type of wild Medakas that live in Japan are classified into several types. We researched Medakas in
Jyokyuji temple , Misato Ena, which our seniors researched before, in order to analyze its gene. As a result, it was a
new type that Niigata University did not show on its date. So, we set up a hypothesis that the Medakas are peculiar
to Ena. And we performed the genetic analysis of mitochondrial DNA.
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Caloplaca cinnabarina in Hirukawa

2534 Taisei Miyake 2541 Kimitaka Watanab e 2638 Toshihiro Yamada

We researched # {4 A=/ that grow over rock called Beniiwa in Hirukawa.The purpose of our research is to know
the reason why # A% A=/ spreads in large quantities only to Beniiwa.We thought that the nourishment of the
rock and # A% A=3/ itself might be different from other districts. Based upon the foregoing we conducted next two
experiments.First, we experimented on the rock to check its properties. We checked a ratio of potash feldspar in the
new surface of Beniiwa.Second, we carried out an experiment on %A% A=/. We culture ¥ A% =/ in nutriment
medium and compared the difference in growth between # {4 1=/ of Beniiwa and that of other
districts.According to the first experiment, we found that Beniiwa contains more potash feldspar than the granite of
other districts.According to the second experiment, we couldn’t compare the growth.
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The earthquake of Japan
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Our team researched the earthquakes in Japan. A three-dimensional earthquake distribution map was made to see
the interior structure of Japan.Therefore, we examined a method to establish the cause of the earthquake.First, we
got information by observing a proportional constant that was used formally in establishing the distance of the
seismic center. The proportional constant was represented as “K” which was ranged from 6 to 8. The number was
needed to know the depth of the seismic center.Then, we changed the number to examine what would happen
next.Then we observed that once the value of the proportional constant "K” became big; the depth of the seismic
center would be changed.We studied and read the characteristics of earthquakes from plan and three-dimensional
center distribution map.Our study showed that the cause of the earthquake was different from various places.The
source of the earthquake was based on the place where the earthquake happened.




